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DETAIL ACTION 



1. The amendment filed May 20, 2008 has been entered. Claims 1 and 3-7 remain 
pending in the application while claim 2 is cancelled and new claim 8 is added. Due to 
applicant's amendments, the previous 35 (JSC 102 and 35 USC 103 rejections of claims 
1-7 are withdrawn and new grounds of rejection for claims 1 and 3-8 is presented 
below. 



Claim Rejections - 35 USC § 102 



2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under 
section 122(b), by another filed in the United States before the invention by the 
applicant for patent or (2) a patent granted on an application for patent by 
another filed in the United States before the invention by the applicant for patent, 
except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application 
filed in the United States only if the international application designated the 
United States and was published under Article 21(2) of such treaty in the English 
language. 

3. Claim 1, 3, and 6-8 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Zhao et al (US 6,939,451 B2). 

As to claim 1, Zhao discloses a capillary electrophoresis chip apparatus (10) 



(capable of detecting nucleotide polymorphism or single nucleotide polymorphism) 
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(Col. 14, 34-43) that comprises: an upper channel layer (18), comprising a two- 
dimensional or multidimensional microfluidic channel (14) (Fig. 1; Col. 5, lines 55 - 57; 
Col. 6; lines 24-25; Col. 15, lines 57-60; also US 5,599,432 incorporated by reference). 
Furthermore, Zhao discloses that the apparatus is assembled with the upper layer 
comprising channels that would connect the reservoirs in Figure 1 and therefore 
allowing a two-dimensional chip to be manufactured (Column 15, lines 57-60). Zhao 
also discloses an electrode aperture (24) (Col.5, 55-58) (for loading a sample), a middle 
electrode layer (20) capable of sealing the microfluid channel to form an intact capillary; 
said middle electrode layer comprising electrodes (capable of providing a needed 
voltage for the electrophoresis chip) (Col.5, 55-64; Col. 12, 28-34); and a lower heating 
layer (301) (capable of providing a table temperature gradient for electrophoresis), said 
lower heating layer comprising two or more sets of temperature control elements that 
are spaced apart from each other (Fig. 7C and Col. 13, 44-49), wherein the upper 
channel layer, the middle layer, the middle electrode layer, and the lower heating layer 
are thermal conductive and adhesive to each other (Col. 12, 21-23). 

As to claim 3, Zhao discloses the capillary electrophoresis chip apparatus above, 
wherein the width, depth or diameter of the microchannels being between 1 to 200 Dm 
(Col.6, 2-5) and a separation length of 18.5 cm (Col. 15, 12-13). 

As to claim 6, Zhao discloses the capillary electrophoresis chip apparatus above, 
wherein each temperature control element would be capable of being kept at a different 
constant temperature (so as to form a spatial temperature gradient) (Fig. 7C; Col. 13, 
lines 44-49; Col. 20, lines 30-31). 
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As to claim 7, Zhao discloses the capillary electrophoresis chip apparatus above, 
wherein the stable temperature gradient is capable of being a temporal temperature 
gradient (established by gradually and uniformly heating the whole chip) (Fig. 7C; Col. 
13, lines 44-49; Col. 20, lines 30-31). 

As to claim 8, Zhao discloses the capillary electrophoresis chip apparatus above, 
wherein the upper channel layer comprise a two-dimensional microfluid channel (Fig. 1; 
Col. 5, lines 55 - 57; Col. 6; lines 24-25; Col. 15, lines 57-60; also US 5,599,432 
incorporated by reference), and the lower heating layer comprises two sets of 
temperature control elements that are spaced apart from each other, wherein each 
temperature control element is kept at a different constant temperature (so as to form a 
spatial temperature gradient) (Fig. 7C and Col. 13, 44-49, Col. 20, lines 30-31). 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 
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5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. Claims 1, 3 and 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zhao et al. (US 6,939,451 B2) in view of Kaltenbach et al (EP 0,770,871 A3, listed 
in IDS). 

As to claim 1 , the Examiner took the position that the heating layer (301) of Zhao 
would be capable of providing a stable temperature gradient. However, if it is not taken 
that the heating layer of Zhao would be capable of providing a stable temperature 
gradient; the following rejection is set forth to expedite prosecution. 

Zhao discloses a bottom heating layer (301) to heat the chip (Fig. 7C) where the 
heating layer may comprise heaters placed within certain localized regions along the 
microchannels (Col. 13, lines 44-49). 

Kaltenbach discloses a capillary electrophoresis chip comprising a miniaturized 
column device and a lower heating layer comprising heating elements (146 c, d and e; 
Fig. 10). The heating elements are in thermal contact with the middle layer and can be 
independently set to different temperatures thereby producing a spatial and temporal 
temperature gradient across the middle layer for increasing sample processing 
efficiency (Col. 25, lines 7-14 and 36-39 and 45-49). 
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It would have been obvious to one with ordinary skill in the art at the time of the 
invention to have the heaters comprising the lower heating layer of Zhao be 
independently set to different temperatures to produce a stable and temporal 
temperature gradient, as taught by Kaltenbach, a temperature gradient can improve the 
microfluidic chip by increasing sample processing and detection efficiency. 

As to claim 3, Zhao in view of Kaltenbach, discloses the capillary electrophoresis 
chip apparatus above, wherein the width, depth or diameter of the microchannels being 
between 1 to 200 Dm (Zhao at Col. 6, 2-5) and a separation length of 18.5 cm (Zhao at 
Col. 15, 12-13). 

As to claim 6, Zhao in view of Kaltenbach, discloses the capillary electrophoresis 
chip apparatus above, wherein each temperature control element would be capable of 
being kept at a different constant temperature (so as to form a spatial temperature 
gradient) (Kaltenbach at Col. 25, lines 7-14 and 36-39 and 45-49). 

As to claim 7, Zhao in view of Kaltenbach, discloses the capillary electrophoresis 
chip apparatus above, wherein the stable temperature gradient is capable of being a 
temporal temperature gradient (established by gradually and uniformly heating the 
whole chip) (Kaltenbach at Col. 25, lines 7-14 and 36-39 and 45-49). 

As to claim 8, Zhao in further view of Kaltenbach, discloses the capillary 
electrophoresis chip apparatus above, wherein the upper channel layer comprise a two- 
dimensional microfluid channel (Zhao at Fig. 1; Col. 5, lines 55 - 57; Col. 6; lines 24-25; 
Col. 15, lines 57-60; also US 5,599,432 incorporated by reference), and the lower 
heating layer comprises two sets of temperature control elements that are spaced apart 
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from each other, wherein each temperature control element is kept at a different 
constant temperature (so as to form a spatial temperature gradient) (Kaltenbach at Col. 
25, lines 7-14 and 36-39 and 45-49). 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zhao et al 
(US 6,939,451 B2), or alternatively Zhao in view of Kaltenbach, as applied to claim 1 
above, and further in view of Harvey A. Hodes (US 3,502,558). 

As to claim 4, Zhao further discloses that the specific design and composition of 
the driving electrodes on the middle cover layer should be understood by those skilled 
in the art to be electrically conductive. 

Zhao does not disclose the specific examples used in electrodes that are 
electrically conductive. 

Harvey discloses a method of depositing gelatin on electrodes made of 
electrically conductive material such as gold, platinum or graphite (Col. 1 , lines 62-67). 

It would have been obvious to one with ordinary skill in the art at the time of the 
invention to have the middle electrode layer made of electrically conductive material 
such as gold, platinum or graphite, as taught by Harvey, in the invention of Zhao 
because Zhao already provides electrodes and as taught by Harvey the suitable 
electrode material can be any of gold, platinum or graphite because they are electrically 
conductive (Col.1, 62-67). 

8. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zhao et 
al. (US 6,939,451 B2), or alternatively Zhao in view of Kaltenbach, as applied to claim 1 
above, and further in view of Johnck et al (US 2003/01 61 572 A1 ). 
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As to claim 5, Zhao further discloses that the middle cover layer can be coated 
with a pressure sensitive adhesive which is then pressed against the substrate 
containing channels and wells. 

Zhao does not disclose the specific examples of pressure sensitive adhesives 
that can be used to coat the middle cover layer. 

Johnck discloses a microfluidic analysis system consisting of an upper substrate 
layer and a middle cover layer with thin-film electrodes integrated thereon. Furthermore, 
Johnck discloses that the cover can be coated with polydimethylsiloxane (PDMS) which 
will be electrically insulating the exposed electrodes [0058]. 

It would have been obvious to one with ordinary skill in the art at the time of the 
invention to have the middle electrode layer (Col. 12, lines 28-34) that bonds to the 
bottom of the substrate enclosing and sealing the microchannels and providing the 
voltage for electrophoresis to be coated where the pressure sensitive adhesive coating 
of the middle cover layer can be switched to a coating of polydimethylsiloxane (PDMS), 
as taught by Johnck, in the invention of Zhao because Zhao already provides a coating 
layer for the cover layer and as taught by Harvey the polydimethylsiloxane (PDMS) 
coating can electrically insulate the electrodes [0058]. 

Response to Arguments 

9. Applicant's arguments filed May 20, 2008 have been fully considered but they are 
not persuasive. 
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Applicant argues on page 5 and 6 of the Remarks that Zhao does not teach a 
microfluidic chip for detecting a nucleotide polymorphism or a single nucleotide 
polymorphism and that it would be unable to resolve DNA fragments of the specific size 
with one or more base pair mismatches. Furthermore Applicant argues that Zhao does 
not teach two-dimensional or multidimensional microchannels on the microfluidic chip 
and the reference at Fig. 1 shows the microchannel (14) connecting only the two 
horizontal electrodes (28) and there is no evidence in the specification for the purpose 
of the vertical apertures containing electrodes. Applicant also argues that Zhao does not 
teach the idea of using heating elements to establish a stable thermal gradient and only 
teaches using the heating elements to "control the temperature" of the microchannel of 
the microfluidic chip. 

In response to applicant's argument of using the microfluidic chip for detecting a 
nucleotide polymorphism or a single nucleotide polymorphism and using the heating 
elements to establish a thermal gradient, the examiner argues that a recitation of the 
intended use of the claimed invention must result in a structural difference between the 
claimed invention and the prior art in order to patentably distinguish the claimed 
invention from the prior art. If the prior art structure is capable of performing the 
intended use, then it meets the claim. 

As to the argument that Zhao does not teach two-dimensional or 
multidimensional microchannels in the upper channel layer, Zhao discloses that the 
apparatus is assembled with the upper layer comprising channels that can connect the 
reservoirs in Figure 1 and therefore it would be inherent for the vertical reservoirs to 



Application/Control Number: 10/500,180 Page 10 

Art Unit: 1795 

also be connected by a microchannel which would make the upper layer comprise of a 
two-dimensional microchannel. Furthermore, Zhao disclose that although it is not shown 
in the drawings, the upper channel layer may include one or more microchannels 
interconnected together which would teach a two-dimensional or multidimensional 
microchannel layer (Col. 15, lines 57-60; Col. 6, lines 24-25). 

Applicant argues on page 8 - 11 of the Remarks that Zhao in view of cited 
reference, alone or in combination, does not teach a microfluidic chip for detecting a 
nucleotide polymorphism or a single nucleotide polymorphism and that it would be 
unable to resolve DNA fragments of the specific size with one or more base pair 
mismatches. Furthermore Applicant argues that Zhao in view of cited reference, alone 
or in combination, does not teach two-dimensional or multidimensional microchannels 
on the microfluidic chip. Applicant also argues that Zhao in view of cited reference, 
alone or in combination, does not teach the idea of using heating elements to establish 
a stable thermal gradient. 

In response to applicant's above arguments, the primary reference in view of 
cited reference, alone or in combination, does show the features as argued above. In 
response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d413, 208 USPQ 871 (CCPA 
1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 



Conclusion 
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10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HOSEIN KAFIMOSAVI whose telephone number is 
(571)270-5271. The examiner can normally be reached on Mon - Fri, 7:30 AM - 5:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on (571)272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/H. K7 

Examiner, Art Unit 4132 
/Alexa D. Neckel/ 

Supervisory Patent Examiner, Art Unit 1795 



